Docket No.: A-3061-AL 

SURGICAL ACCESS PORT AND METHOD OF USING SAME 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

This invention generally relates to surgical access systems and, in particular, to a 

surgical access port having an integral penetrating distal tip and method of using same. 

Discussion of the Prior Art 

Laparoscopic surgery typically requires an access device such as a trocar. The 
10 term trocar generally refers to a combination of cooperating elements such as a 

cannula, a seal housing and an obturator. The cannula defines a pathway through a 

body wall; the seal housing provides an isolation of that pathway; and the obturator cuts 

or pierces the body wall so that the cannula may be inserted. All three components are 

usually fitted together and used as a single unit for passage through the body wall and 
15 into a body cavity. Once the body cavity, or potential body cavity is reached with the 

trocar, the obturator is removed and the cannula and seal housing are used as a 

passageway into the body cavity. 

Laparoscopic surgery can be initiated as follows: first, a large bore needle is 

passed through a body wall and into the internal region associated with the body wall. 
20 Next, an inflation or insufflation gas is pumped into the internal region until it is properly 

distended. The body wall and internal region are now ready for insertion of trocars. 



H:\#CLI ENTU06 1 VA-spcc.doc 



Docket No. A-3061-AL 



A common method for inserting a trocar system through a body wall is as 
follows: first, a small skin incision about the length of the diameter of the cannula is 
made. Second, the obturator and cannula are pushed into the skin incision and are 
continually pushed until the system has passed through the body wall and into the 

5 interior region associated with the body wall. Third, the obturator is removed from the 
trocar system. The cannula and seal housing are now ready for use. 

Placing a sharp instrument such as an inflation needle or trocar obturator 
through a body wall and into an associated internal region comes with considerable 
risk. The human abdomen, for example, is a tightly packed region that is filled with 

io delicate structures and organs. There is no open space between the abdominal wall 
and those structures or organs until inflation gas is inserted and a pneumoperitoneum is 
established. Great care must be taken when placing inflation needles so as to avoid 
penetration of intestine, bowel or other structures. Most inflation/insufflation needles 
have a safety mechanism associated with the sharp end of the needle. Generally it is a 

15 spring loaded, blunted core that extends after the tip of the needle has passed through 
the body wall. There remains, however, a constant risk associated with the spring 
mechanism since the sharp needle tip extends beyond the safety core during the entire 
insertion process and somewhat beyond. 

Even after pneumoperitoneum is established, there is a risk of injury during 

20 placement of additional sharp instruments through the distended body wall. The body 
wall is comprised of skin, muscle, fat and a thin membrane. The wall may be thick, 
muscular and tough or it may be lean and soft. As such, placement of a sharp 
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obturator through the body wall requires great skill and knowledge of what lies within 
the internal region. The force required to insert a sharp trocar through a body wall can 
exceed forty pounds in some cases. This applied force easily overcomes the 
pneumoperitoneum and forces the body wall down and against delicate structures 

5 where there is the danger of piercing or cutting those structures. 

This is not a new problem. Over the years there have been many solutions 
proposed. The shielded obturators have spring loaded or spring driven safety 
components that either cover the sharp portions of the obturator or retract the sharp 
components within the obturator shaft. These mechanisms are complex, costly and not 

10 without risk. Many surgeons have also used a technique referred to as a "cut down" 
procedure where successive small incisions are made until the body wall is cut through, 
at which time a cannula is inserted. Many feel that this procedure is safe but it is time- 
consuming and still has some associated risk since it continues to make use of a sharp 
instrument during the entire passage through the body wall. A sequential dilating 

15 system is another device that some surgeons use. This system comprises a sharp 
needle and associated composite sleeve that are placed into the abdomen followed by 
a blunted obturator. This system continues to require insertion of a sharp needle 
followed by the forceful placement of an obturator. 

In all of the above prior art systems, the laparoscopic procedures begin with the 

20 insertion of a sharp instrument at a nearly perpendicular angle to the body wall and 

followed by placement of the trocars with a forceful passage of either a sharp or blunted 
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obturator through the body wall. As explained above, a drawback of these systems is 
that the danger of piercing or cutting internal structures still remains. 

Accordingly, there is a need in the art for a system that minimizes the risk 
associated with insertion of the trocar cannula while allowing the use of the most 
5 efficient penetrating profile. 

SUMMARY OF THE INVENTION 
The present invention relates to a surgical access port for insertion into a body 
cavity having an elongate tubular body extending along an axis between a proximal end 
and a distal end, and a tip disposed at the distal end of the tubular body for penetrating 

10 through a body wall and into the body cavity. The distal tip operates to move from a 
first, penetrating position to a second, retaining position when the body wall has been 
traversed. As such, there is no need for a separate obturator to be used with the 
access port of the invention. Furthermore, the distal tip can act as an anchor to prevent 
accidental removal of the tubular body. The surgical access port may further comprise 

15 a seal housing operably connected to the proximal end of the tubular body, the seal 
housing having an access port providing an opening into the tubular body to allow 
passage of surgical instruments. The distal tip may be sharp, pointed or bladed. The 
distal tip may also be substantially blunt or have a conical surface. The access port 
may further comprise a retention member for connecting the tubular body and the distal 

20 tip. The retention member may be formed from metal or plastic, which may be operably 
connected with a sidewall of the tubular body. The retention member may be biased to 
hold the distal tip in an off-axis position when there is no axial load, or it may be lightly 
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held in axial alignment and subsequently deflected in the presence of an instrument 
within the tubular body. The retention member may be one of a spring, spring wire, 
offset hinge or "living" hinge. 

In one aspect of the invention, the distal tip repositions to one side of the tubular 

5 body in a substantially right-angled condition in the second, retaining position. The 
distal tip may also reposition to one side of the tubular body when no axial load is 
present to hold it in axial alignment with the tubular body. It is appreciated that the 
repositioned tip remains in an off-axis condition until removal of the access port, at 
which time the distal tip automatically realigns with the axis of the tubular body as the 

10 access port is withdrawn from the body wall. The distal tip may also comprise at least 
two or more parts or petals that reposition to the side of the tubular body in the second, 
retaining position. The tubular body may be a thin walled tube sized and configured to 
allow passage of surgical instruments through the body wall and into the body cavity. 
The distal tip may comprise a conical, tapered or rounded shape to separate tissue 

15 layers and to provide a small fascial defect through which the tubular body can pass. 
The distal tip may be solid or hollow. The hollow distal tip may act as a specimen bag 
by closing on a specimen and pulled inside the tip during removal of the access port. 

The distal tip may be formed from a clear material to allow viewing through an 
endoscope during placement of the surgical access port. The conical surface of the tip 

20 may have at least one tissue engaging raised pattern on the surface. The conical 
surface operates to facilitate insertion of the access port with a reduced penetration 
force and minimize tenting of the body wall. The conical surface may further facilitate 
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separation of different layers of the body wall and provides proper alignment of the tip 
between the layers. In another aspect of the invention, the distal tip may have an outer 
surface extending distally to a blunt point and includes a pair of side sections separated 
by an intermediate section, and wherein the side sections extend from the blunt point 

5 radially outwardly with progressive positions proximally along the axis. The side 
sections may include a distal portion in proximity to the blunt point and a proximal 
portion in proximity to the tubular body, and the distal portion of the side sections being 
twisted radially with respect to the proximal portion of the side sections. 

In yet another aspect of the invention, a method of inserting a surgical access 

10 port into a body cavity is disclosed. The method comprises the steps of: providing the 
surgical access port having an elongate tubular body extending along an axis between 
a proximal end and a distal end, and a distal tip operably connected at the distal end of 
the tubular body; and inserting and advancing the distal tip through a body wall and into 
the body cavity. The method may further comprise the step of making a small skin 

15 incision with the distal tip. A feature of the invention is that the distal tip moves from a 
first, penetrating position to a second, retaining position when the body wall has been 
traversed without a need for a separate obturator. The method of the invention further 
comprises the step of removing the access port from the body cavity after a procedure 
is complete. It should be noted that during the removal of the access port, the distal tip, 

20 which may comprise of one or more part or petal, automatically realigns with the axis of 
the tubular body as the access port is withdrawn from the body wall. 
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These and other features and advantages of the invention will become more 
apparent with a discussion of preferred embodiments in reference to the associated 
drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a conventional laparoscopic access port having a cutting tip; 

FIG. 2 illustrates a conventional laparoscopic access port having a blunt tip; 

FIG. 3 is a top-perspective view of the conventional laparoscopic access port of 
FIG. 1 showing the proximal position of an obturator handle; 

FIG. 4 is a top-perspective view of a laparoscopic access port according to the 
first embodiment of the invention showing the seal housing with no obturator in place; 

FIG. 5 illustrates the first step in placing the access port of the invention through 
a body wall; 

FIG. 6 illustrates the second step in placing the access port of the invention 
through a body wall; 

FIG. 7 illustrates the third step in placing the access port of the invention through 
a body wall; 

FIG. 8 illustrates the removal step for removing the access port of the invention 
through a body wall; 

FIG. 9 is an enlarged view of the initiation of the removal step of FIG. 8; 

FIG. 10 is an enlarged view of the completed removal step of FIG. 8; 

FIG. 1 1 is a schematic view of the distal cannula portion in a retention position; 
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FIG. 12 is a schematic view of the distal cannula portion in an insertion or 
removal position; 

FIG. 13 is a side-section view of a tissue separating distal cannula portion in 
accordance with another embodiment of the invention having a hinge member and a 
5 centering portion; 

FIG. 14 is an end view of the tissue separating distal cannula portion of FIG. 13; 

FIG. 15 is a side-section view of a distal cannula portion having a centering 
portion in accordance with another embodiment of the invention; 

FIG. 16 is a side-section view of the tissue separating distal cannula portion of 
10 FIG. 13 in a partial retention condition; 

FIG. 17 is a perspective exploded view of a cannula in accordance with another 
embodiment of the invention, illustrating the placement of a spring-hinge in a solid distal 
tip; 

FIG. 18 is a perspective exploded view of a cannula in accordance with another 
is embodiment of the invention, illustrating the placement of a spring-hinge in the cannula 
wall; 

FIG. 19 is a perspective view of the cannula of FIG. 18 with the spring-hinge 
being placed in the cannula wall; and 

FIGS. 20(a) - 20 (c) illustrate perspective views of an access port having a 
20 single-piece distal tip, a two-piece distal tip and a three-piece distal tip, respectively. 
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DESCRIPTION OF PREFERRED EMBODIMENTS 
AND BEST MODE OF THE INVENTION 
Referring to FIGS. 1-3, there are shown conventional laparoscopic access port 
systems of the prior art. In particular, FIG. 1 illustrates a conventional laparoscopic 
5 access port system 10 having a cutting tip 12. FIG. 2 illustrates a conventional 

laparoscopic access port system 20 having a blunt tip 22; and FIG: 3 illustrates a top- 
perspective view of a conventional laparoscopic access port system 30 showing a 
proximal position of an obturator handle 32. In each of the above conventional 
laparoscopic access port systems 10, 20, 30, there are included a cannula or elongate 
10 tubular body 14, 24, 34, a seal housing 16, 26, 36, respectively, and an obturator (not 
shown). The cannula 14, 24, 34 for the respective access port system 10, 20, 30 
provides a tubular pathway through a body wall. The seal housing 16, 26, 36 provides 
isolation between the two sides of the body wall. The obturator provides a cutting or 
dilating instrument for placing the cannula through the body wall. The three combined 

15 elements of the access port system — cannula, seal housing and obturator— are 

r 

generally referred to as a "trocar". 

Referring to FIG. 4, there is shown a top-perspective view of a laparoscopic 
access port 40 according to the first embodiment of the invention. The access port 40 
includes a cannula or elongate tubular body 42 having a proximal end and a distal end, 
20 a seal housing 44 operably connected at the proximal end of the cannula 42, and an 
access port 46 formed in the seal housing 44. A feature of the invention is it 
contemplates the use of the access port system 40 without the need for an obturator. 
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An advantage of the invention is it simplifies the insertion of an access port through a 
body wall. In particular, with the access port 40 of the invention, at least the following 
steps of operating the conventional access port systems of the prior art will be 
eliminated: (1) placing an obturator into an access port; (2) holding the obturator in 

5 place during placement of the access port; (3) subsequently removing the obturator 
when access is complete; and (4) disposal of the obturator. The distal end of the 
cannula 42 comprises a tip 48 that is sized and configured to guide the tubular portion 
of the cannula 42 through a body wall. Distal tip 48 may be sharp, pointed or bladed. 
In one aspect of the invention, the tip 48 comprises a substantially blunt or rounded 

10 frusto conical structure having at least one tissue engaging helical raised pattern upon 
the conical surface. 

Referring to FIGS. 5-10, there is shown a method of inserting the surgical access 
port of the present invention and, in particular, there are shown a series of illustrations 
of the surgical access port in use to provide access through a body wall and into an 

15 internal portion of a body. First, an entry is initiated by a small skin incision as 

illustrated in FIG. 5, followed by insertion of the distal portion of the access port 42 as 
illustrated in FIG. 6. The access port 40 is advanced into the fascial defect until the 
innermost layer of tissue is penetrated. When the distal portion of the access port 40 
passes through the final layer of tissue, it repositions itself to one side of the cannula 42 

20 as illustrated in FIG. 7. The repositioned distal tip 48 remains in a substantially right- 
angled, off-axis, condition until removal of the access port. The distal tip 48 
automatically realigns with the axis of the cannula 42 as the access port is withdrawn 
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from the body wall as illustrated in FIG. 8. FIGS. 9 and 10 are enlarged views of the 
initiation and completion of the removal step of FIG. 8. 

Stated another way, the present invention contemplates the use of a distal 
portion that separates body tissue rather than cutting the tissue. The resulting residual 

5 defect is minimal and easily corrected. In addition, the blunt or rounded configuration of 
the distal tip allows it to remain in the angled, off-axis condition during use since there 
are no sharp, pointed or cutting elements associated with the distal portion. 

FIGS. 11-16 illustrate the details of the construction of access port 40 according 
to the present invention. In particular, access port 40 comprises a cannula or elongate 

10 tubular body 42 having a proximal end and a distal end, seal housing 44 operably 
connected at the proximal end, and tip 48 disposed at the distal end. Cannula 42 is 
formed from a very thin walled tube that is sized and configured to allow passage of 
surgical instruments through a body wall and into a body cavity. The distal tip 48 may 
be solid or hollow. The hollow tip may act as a specimen bag by closing on a specimen 

15 and pulled inside the tip during removal of the access port. The tip 48 is sized and 
configured to facilitate the placement of the tubular cannula 42. The tip 48 comprises 
conical, tapered or rounded shape that separates tissue layers and provides a small 
fascial defect through which the associated cannula 42 may pass. A metal or plastic 
retention member 47 is associated with the sidewall of the cannula tube and extends 

20 into the distal tip 48. The distal tip 48 may swing to one side when no axial load is 
present to hold it in axial alignment with the cannula tube. The retention member 47 
may be biased to hold the distal tip 48 in an off-axis position when there is no axial load 
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or the tip 48 may be lightly held in axial alignment and subsequently deflected in the 
presence of instruments within the cannula 42. FIGS. 20(a) - 20(c) illustrate 
perspective views of a single-piece 48(a), a two-piece 48(a)/48(b) and a three-piece 
48(a)/48(b)/48(c) distal tip, respectively, that may swing to the side of the tubular 
5 cannula 42 when no axial load is present to hold them in axial alignment with the 
tubular cannula 42. 

A biased condition may be achieved using a spring, spring wire, offset hinge or a 
plastic "living" hinge. Considering the thin-wall nature of the cannula itself, a 
substantially flat ribbon of metal may comprise a preferred embodiment in the present 

10 invention where the ribbon is insert molded or fitted into the wall of the cannula and 
subsequently inserted into a slot in the distal tip. The ribbon may be configured to bias 
the distal tip in either the axial or off-axis condition or both. A detente or over-center 
configuration may be achieved by forming the hinge-ribbon into a cross sectional semi- 
circle to match the cross section of the cannula tube. The semi-circular cross section of 

is the ribbon results in a "snap-over" or "click" that places the tip in axial alignment or, 
alternately, out of axial alignment upon urging from an included instrument. A rounded 
or tapered proximally facing extension upon the proximal end of the distal tip that is 
sized and configured to fit or "nest" into the distal end of the cannula tube assures 
correct axial alignment of the tip and the cannula. 

20 Referring to FIGS. 17-19, there is shown another aspect of the present invention 

including alignment features associated with the distal tip and the cannula tube. 
Proximally facing extensions associated with the tip fit into distally facing slots or 
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features associated with the distal end of the cannula. These features allow the 
assembly to be twisted without challenging the retention member. 

It will be understood that many other modifications can be made to the various 
disclosed embodiments without departing from the spirit and scope of the invention. 
5 For these reasons, the above description should not be construed as limiting the 
invention, but should be interpreted as merely exemplary of preferred embodiments. 
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